Two non-adjacent vertices x and y in a graph G form an even pair if every induced path between them has an even number of edges. For a given pair fx; yg in a graph G, we denote by G xy the graph obtained from G by contracting x and y. In 1982, Fonlupt and Uhry proved that if G is perfect then so is G xy . In 1987, Meyniel used this fact to prove that no minimal imperfect graph contains an even pair. In the last eight years, even pairs have become an important tool for proving that certain classes of graphs are perfect and for designing optimization algorithms on special classes of perfect graphs. This paper surveys results of these types. It also discusses numerous related concepts including odd pairs.
precisely those vertices of G ? x ? y which were adjacent to at least one of x or y in G. We say that G xy is obtained by contracting on fx; yg. The following two easy facts motivate our interest in this contraction operation.
Fact 1 If fx; yg is an even pair in G then the largest clique in G xy has the same size as the largest clique in G.
Proof: No clique of G contains both x and y. If C is a clique in G containing neither x nor y then C is also a clique in G xy . If C is a clique of G containing precisely one of x and y then C ? x ? y + xy is a clique in G xy of the same size as C. Thus the largest clique in G is no bigger than the largest clique in G xy . It remains to show the converse. Let C be a clique in G xy . If xy is not in C then C is also a clique in G. If xy is in C then every vertex in C ? xy is adjacent to at least one of x or y in G. Recall that fx; yg is an even pair. Thus there cannot be two vertices a and b in C ? xy such that a is adjacent to x and not to y but b is adjacent to y and not to x. It follows that one of x or y is adjacent to all of C ? xy. So, there is a clique of G with the same size as C. Thus the largest clique in G is no smaller than the largest clique in G xy . 2 Fact 2 If fx; yg is an even pair in G then the chromatic number of G is equal to the chromatic number of G xy .
Proof: To each colouring of G xy with k colours, there corresponds a colouring of G with k colours in which x and y receive the same colour (this is the colour which was given to xy, all other colours remain unchanged). Conversely, to any colouring of G in which x and y receive the same colour there corresponds a colouring of G xy with the same number of colours. Now, consider a colouring of G in which x and y receive di erent colours. We can assume that x is assigned colour 1 and y is assigned colour 2. Let H be the bipartite graph induced by the vertices of colours 1 and 2. Since fx; yg is an even pair, x and y are in di erent components of H. We can obtain a new colouring by swapping colours 1 and 2 in the component of H containing x. In this new colouring, x and y have the same colour. It follows that there is a corresponding colouring of G xy with the same number of colours. The above remarks imply that G and G xy have the same chromatic number. 2
We note that the proof of Fact 1 yields a simple procedure which given a largest clique in G xy nds a largest clique in G. Similarly the proof of Fact 2 yields a simple procedure which given a k-colouring of G xy yields a k-colouring of G. As we shall see, these procedures can be used to develop fast algorithms for nding a largest clique and an optimal colouring in certain kinds of graphs. To illustrate the technique, we consider the sequence of graphs G 0 ; : : : ; G j depicted in Figure 1 . For i j ?1, G i+1 is obtained from G i by contracting the even pair fx i ; y i g. As G j is a clique, it is trivial to obtain an optimal colouring and nd a largest clique within it. We can then work backwards to nd a largest clique and an optimal colouring of G 0 . We note that the size of the largest clique in G 0 is equal to its chromatic number. We will often iteratively contract even pairs to obtain optimal colourings which use the same number of colours as there are vertices in a largest clique. This is one of the links between even pairs and perfect graphs (de ned below). Before discussing this relationship further, we recall some salient facts about perfect graphs. Proving that a class of graphs contains only perfectly contractile graphs not only proves that every graph in the class is perfect, it also suggests a natural combinatorial algorithm which will nd optimal colourings and largest cliques for graphs in the class. We simply need an e cient procedure which, given a graph G in the class, nds a sequence of even pair contractions which transforms G into a clique. In the next section, we will describe fast algorithms which nd such a sequence for some of the classes we discuss.
A naive innocent might hope to prove the SPGC by proving that every Berge graph is perfectly contractile. The Berge graph of Figure 2 shows this approach is doomed to failure as it is not a clique and yet contains no even pair. In Section 4, we discuss various conjectures of a similar avour, some of which are still open. In fact, it is the authors' hope that the SPGC can be proved along these lines. (although Rusu's recent results, see 46, 47] indicate that such a proof will not be straightforward.) In the remainder of this section we give several de nitions and prove a few useful facts about even pair contractions.
The length of a path is the number of edges it contains. A path is odd if its length is odd and even otherwise. We use P k to denote an induced path on k vertices and C k to denote the induced cycle on k vertices. A triangle is a cycle of length three. We often confound a set of vertices with the induced subgraph on that set. 
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In what follows we say a graph is non-trivial if it is not a clique.
Note that in order to prove that a hereditary class of graphs contains only perfectly contractile graphs, it is not su cient to prove that every non-trivial graph in the class has an even pair. We must show that each non-trivial graph in the class contains an even pair whose contraction yields a smaller graph in the class. To drive this point home, we consider the class of Meyniel graphs.
A graph is Meyniel if every odd cycle of length at least ve has two or more chords.
Obviously, a graph is Meyniel if and only if it contains no C 2k+1 (k 2) and no D 2k+1
(k 2). Meyniel 37] proved that these graphs are perfect. contradicting the fact that x is a tip then C corresponds to a path P from x to y in G. Let w be the vertex on this path which has a common neighbour with x on P. Now, by our choice of y, there is a vertex z which sees both x and y but not w. Using arguments similar to those in the above paragraph we can show that P + d + z contains an odd cycle which contradicts the fact that G is quasi-Meyniel with tip x. We 
We turn now to another class of graphs, the weakly triangulated graphs. A graph is weakly triangulated if it contains no holes and no antiholes. Hayward 21] proved that every weakly triangulated graph is perfect. The key lemma in his proof was:
Hayward's lemma If C is a minimal cutset in a weakly triangulated graph and C is connected then every component of G ? C contains a vertex adjacent to all of C.
With the help of this lemma, Ho ang and Ma ray 28] proved that every weakly triangulated graph contains an even pair. Now, it is not true that contracting an even pair in a weakly triangulated graph always yields a new weakly triangulated graph. For instance a C 2k is obtained by contracting the endpoints of a P 2k+1 (k 3). In order to apply Lemma 1 to weakly triangulated graphs we rst de ne a special kind of even pair whose contraction cannot create holes or antiholes. To wit, two vertices x and y in a graph G form a two pair if every induced path between them has two edges. It is not hard to prove, particularly given Facts 5 and 6, the following fact. Combining Lemma 3, Fact 9 and Lemma 1 we see that every weakly triangulated graph is perfectly contractile.
We turn now to the class of perfectly orderable graphs. A perfect order on the vertices of a graph G is an order < such that there is no set of four vertices fw; x; y; zg with fwx; xy; yzg E(G), fwz; zx; wyg E(G) and w < x; z < y. A graph is perfectly orderable if its vertex set permits a perfect order. This class of graphs was introduced by Chv atal 9] who proved that all such graphs are perfect. Meyniel 38] Other classical classes of perfect graphs which have been proven to be perfectly contractile include the triangulated graphs 19] (which are contained in all three of the classes mentioned above), the comparability graphs 19] (which are perfectly orderable), the parity and i-triangulated graphs 8] (which are Meyniel), and the clique-separable graphs 18]. For an alternative proof that these last three classes are perfectly contractile see 5] .
Having proved that all these graphs are perfectly contractile, we would like to design fast and simple optimization algorithms which take advantage of the contraction sequences to optimally colour and nd maximum cliques within them. We rst consider weakly triangulated graphs. We note that two non-adjacent vertices in a graph G form a two pair if and only if they are in di erent components of the graph obtained from G by deleting the intersection of their neighbourhoods. We can test this condition for a particular pair of vertices in O(m + n) time. Thus, we can nd a two pair in a graph which contains one in O(n 2 m) time. It follows that for any weakly triangulated graph G we can nd, in O(n 3 m) time, a sequence of two pair contractions which reduce G to a clique. As described in the introduction, we can use such a sequence to nd an optimal colouring and largest clique in G. In fact, given the sequence of contractions, this can be done in O(nm) time. In 22], Hayward, Ho ang and Ma ray formally describe O(n 3 m) algorithms which solve the maximum clique and minimum colouring problems on weakly triangulated graphs in this manner. As the complement of a weakly triangulated graph is weakly triangulated their algorithms can also be used to solve the minimum clique cover and maximum stable set problems on this class. They developed algorithms of a similar avour to solve the weighted versions of these four problems in O(n 4 m) time. Arikati and Pandu Rangan 2] developed an O(nm) algorithm to nd a two pair in a graph which has one. Using their algorithm yields a corresponding speedup in the optimization algorithms.
Even pair contractions can also be used as an optimization tool in Meyniel and quasiMeyniel graphs. Recall that Lemma 2 describes the even pair to be contracted in that case.
Thus given a quasi-Meyniel graph G and a tip x of G which is not adjacent to all of G ? x we can nd, in O(m) time, a y such that G xy is a quasi-Meyniel graph and xy is one of its tips (we simply chose a non-neighbour y of x maximizing jN(x) \ N(y)j). Actually, if x is adjacent to all of G xy then G obviously must be Meyniel, so every vertex of G is a tip and if G is not a clique we can choose some tip z of G which is not adjacent to all of G ? z. It follows that given a quasi-Meyniel graph G which is not a clique and a tip x of G we can nd, in O(m) time, an even pair fz; yg whose contraction yields a quasi-Meyniel graph G xy with tip zy. Recursively applying this procedure yields an O(nm) algorithm which given a quasi-Meyniel graph G and a tip x of G provides a sequence of even contractions reducing G to a clique. Since we can quickly nd an optimum colouring and maximum clique of G by working through this sequence backwards, this yields an O(nm) algorithm for these two optimization problems given a quasi-Meyniel graph with a speci ed tip. Since every vertex of a Meyniel graph is a tip, this yields an O(nm) algorithm for the two optimization problems on Meyniel graphs.
This algorithm for optimizing on Meyniel graphs was rst developed by Hertz. We would like to informally describe how to extend Hertz's algorithm so that it works for all quasi-Meyniel graphs. Given a quasi-Meyniel graph, we just pick an arbitrary vertex and assume it is a tip. We then apply the algorithm which yields a sequence of non-adjacent vertex pair contractions which reduce G to a clique. Note that these contractions may not be even pair contractions because x may not have been a tip for G. However, we can still attempt to work backwards through the sequence to nd a clique C of G and a colouring of G with jCj colours. If our backtracking procedure fails at some step, we actually nd an odd path between two of the vertices we contract. Hertz's proof suggests an O(nm) algorithm to nd an odd cycle with at most one chord in the graph in which the contraction is being carried out. Actually, repeated applications of Hertz's technique yield a cycle with at most one chord in G. Since G is quasi-Meyniel, this cycle has exactly one chord. Now, one of the two endpoints of this chord must be a tip of G so two further applications of the algorithm will yield an optimal colouring and maximum clique.
No one, as of yet, has been able to develop similar optimization algorithms for the class of perfectly orderable graphs. The di culty does not lie in determining which pairs of vertices in a perfectly orderable graph form even pairs, this can be done in polynomial time. The problem is that it is NP-complete to determine if a graph is perfectly orderable 40]. Thus, once we have contracted on an even pair in a perfectly orderable graph we cannot check directly if the resultant graph is perfectly orderable. There may be a sophisticated way of nding quickly an even pair in a perfectly orderable graph whose contraction yields another perfectly orderable graph, but this problem seems hard.
The algorithm for nding even pairs in perfectly orderable graphs works on a much larger class of graphs. A perfect orientation of a graph G is a choice of direction for each edge under which there are no four vertices fw; x; y; zg such that fwx; xy; yzg E(G), fwz; zx; wyg E(G) and wx is directed towards x while yz is directed towards y. A graph is perfectly orientable if it has a perfect orientation. We note that every perfect order corresponds to a perfect orientation, we simply direct each edge so that if xy is directed towards x then y x. Thus, every perfectly orderable graph is perfectly orientable. In fact a graph is perfectly orderable if and only if it permits a perfect orientation containing no directed cycles. Arikati and Peled 1] developed a polynomial-time algorithm which given two vertices in a perfectly orientable graph determines if they form an even pair. Their algorithm takes advantage of two facts. The rst is that it is easy to nd a perfect orientation of a perfectly orientable graph (this is in contrast to nding perfect orders of perfectly orderable graphs which by Middendorf and Pfei er's result is NP-complete). Thus, they can rst nd a perfect orientation of G and then use this orientation to help check for odd induced paths between the two vertices. The second fact they use is that if P is a path between two vertices x and y of a perfectly orientable graph G then under any orientation we can nd vertices a and b of P such that the path P can be broken into a directed a to x path, a directed b to y path and a path from a to b in which every vertex is a source or a sink. This fact, which follows immediately from the de nition, allows them to develop a dynamic programming method to check for the existence of odd and even induced paths between all pairs of vertices given a perfect orientation.
We note that perfectly orientable graphs are not perfectly contractile because odd holes are perfectly orientable. Thus we cannot hope to apply Lemma 1 to perfectly orientable graphs. There is however a class of graphs between perfectly orientable and perfectly orderable which seems like a natural candidate for our optimization technique. If fwx; xy; yzg E(G), and fwz; zx; wyg E(G) then we say the arc wx directly forces the arc yz. We say that wx forces yz if there is a sequence of arcs a 1 = wx; a 2 ; : : : ; a k = yz such that for i between 1 and k ? 1, a i directly forces a i+1 . A directed cycle in an ori-entation is forced if there is some arc xy of the orientation which forces every arc of the cycle. A strong perfect orientation is a perfect orientation which contains no forced cycle. A graph is strongly perfectly orientable if it permits a strong perfect orientation. We can easily check in polynomial time if a graph permits a strong perfect orientation. Clearly every perfectly orderable graph is strongly perfectly orientable. It is also trivial to show that every strongly perfectly orientable graph is Berge. Reed conjectured that every strongly perfectly orientable graph is perfect and, more strongly, perfectly contractile. In fact, he conjectured that in every non-trivial strongly perfectly orientable graph there is an even pair whose contraction yields another strongly perfectly orientable graph. If this is true, then the algorithm for determining if two vertices form an even pair in a perfectly orientable graph can be combined with the recognition algorithm for strongly perfectly orientable graphs to obtain a polynomial-time algorithm for optimally colouring and nding a largest clique in strongly perfectly orientable graphs.
We hope that the reader's interest in perfectly contractile graphs has been piqued by the results discussed above. We close this section with some suggestions for future research directions. To begin we mention a few classical classes of perfect graphs which may be perfectly contractile. A graph is strongly perfect 4] if each of its induced subgraphs contains a stable set meeting all maximal cliques. It is easy to see that a graph is perfect if and only if each of its induced subgraphs contains a stable set meeting all maximum cliques. Thus, strongly perfect graphs are perfect. A graph in alternately orientable if it permits an orientation in which no induced cycle contains a directed path with two edges, i.e., each cycle alternates. Alternately orientable graphs were shown to be perfect by Are strongly perfect graphs perfectly contractile? Are alternately orientable graphs perfectly contractile? Are the graphs in Bip* perfectly contractile? Of course antiholes and odd holes are not perfectly contractile. By a stretcher in a graph, we mean an induced subgraph whose edge set can be partitioned into two disjoint triangles and three vertex disjoint paths, each with an endpoint in both triangles. A stretcher is odd if all these three paths are odd and even if all three paths are even. Two examples of odd stretchers are depicted in Figure 3 . Notice that a stretcher containing no odd hole is either odd or even. It is not hard to prove that odd stretchers are minimal not-perfectly contractile. A notable fact is: Any possible sequence of even contractions starting from an odd stretcher leads to C 6 itself (this fact needs some checking; see 33] for a formal proof). We say that G is a Grenoble graph if it contains no antiholes, no odd holes and no odd stretchers. We say that G is an Artemis graph if it contains no antiholes, no odd holes and no stretchers. We note that to prove Conjecture 1 we must show that all Grenoble graphs are perfectly contractile. Now, stretchers and antiholes are neither alternately orientable nor strongly perfectly orientable. Furthermore, stretchers are not in Bip* and odd stretchers are not strongly perfect. Thus, Conjecture 1 implies:
Conjecture 2 If G is alternately orientable, strongly perfect, strongly perfectly orientable, or in Bip* then G is perfectly contractile.
The following weakening of Conjecture 1 would still imply that alternately orientable graphs, strongly perfect graphs, strongly perfectly orientable graphs, and the graphs in Bip* are perfectly contractile.
Conjecture 3 Artemis graphs are perfectly contractile.
We also believe:
Conjecture 4 Every non-trivial perfectly contractile graph contains an even pair whose contraction leaves the graph perfectly contractile. and Conjecture 5 There is a polynomial-time algorithm which given a non-trivial perfectly contractile graph G nds an even pair fx; yg of G such that G xy is perfectly contractile.
Since we believe Conjecture 1 we can make these last two conjectures more precise.
We say that an even pair fx; yg in a graph G is a strong even pair if there is no induced subgraph of G whose edge set can be partitioned into two vertex disjoint triangles and four vertex disjoint paths such that: two paths have an endpoint in each triangle, one has s as endpoint and an endpoint in a triangle, one has t as an endpoint and an endpoint in a triangle and one of s or t is not contained in the union of the two triangles (see Figure 4 for two examples of the forbidden con guration). Similarly, the following conjecture implies both Conjecture 1 and Conjecture 5.
Conjecture 7 There is a polynomial-time algorithm which given a non-trivial Grenoble graph G returns a strong even pair.
We provide support for these conjectures in the next section. In particular we discuss a proof of the following conjecture made by Everett and Reed in 1993 43]:
Conjecture 8 Every bull-free graph containing no antiholes and no odd holes is perfectly contractile.
Recent Progress
In this section we give a survey of recent attempts to characterize perfectly contractile graphs. It is not known whether the characterization by forbidden induced subgraphs proposed in Conjecture 1 leads to a polynomial-time recognition algorithm for this class of graphs. Bienstock 7] proved that it is NP-complete to decide whether a graph admits an odd hole containing a speci ed vertex; he also established the co-NP-completeness of deciding whether a given graph admits an even pair.
The 
Planar graphs
We note that any antihole with at least eight vertices is not planar. Thus for planar graphs Conjecture 1 reduces to the following statement: Theorem 1 ( 33] ) A planar graph with no odd hole and no odd stretcher is perfectly contractile.
The proof consists of a polynomial algorithm which nds an !(G)-coloring for G through a sequence of even pair contractions. We assume that the graph is drawn in the plane. Since G can be assumed to have no clique cutset by Lemma 5, every face of G is an even hole or a triangle. Then, every non-triangular face (if any) can be shown to contain an even pair at distance two along the face. The contraction of such a pair obviously keeps the graph planar; it also preserves the absence of odd holes and of odd stretchers. Finally, when every face of G is a triangle, an argument similar to that used in 31] implies that G is a comparability graph and so is perfectly contractile 24].
The corresponding recognition problem|does a planar graph contain an odd hole or an odd stretcher? |can be solved by a revised version of Hsu's decomposition tree for planar perfect graph recognition 31].
Claw-free graphs
The claw is the graph K 1;3 and a claw-free graph is a graph having no induced claw.
Chv atal and Sbihi 14] presented a polynomial-time algorithm for claw-free Berge graph recognition. They showed that a claw-free graph is perfect if and only if either it has a clique-cutset, or it is \elementary", or it is \peculiar". A graph is elementary if it can be edge-colored with two colors in such a way that every chordless path on three vertices is bicolored. A graph G is peculiar if it can be constructed as follows: take a complete graph K whose set of vertices is split into six pairwise disjoint non-empty sets A 1 ; B 1 ; A 2 ; B 2 ; A 3 ; B 3 ; for each i = 1; 2; 3 remove at least one edge between A i and B i+1 mod 3 ; add pairwise disjoint non-empty cliques K 1 ; K 2 ; K 3 and, for each i = 1; 2; 3, make each vertex in K i adjacent to all vertices in K ? (A i B i ). Now our problem of characterizing claw-free perfectly contractile graphs reduces by Lemma 5 to elementary graphs and to peculiar graphs. The latter case, namely, that every peculiar graph with no antihole is perfectly contractile, is a consequence of a stronger result of Chv atal 12] which states that all peculiar graphs with no antiholes are perfectly orderable. We note that Chv atal's proof is such that it is possible to test in polynomial-time if a given peculiar graph contains an antihole and, if it does not, to build a perfect ordering.
By the results in Section2 we then nd a sequence of even pair contractions that turns G into a clique.
Finally we are left with the case of elementary graphs. They can be dealt with using a decomposition theorem given in 36]. We note rst that a result of Chv atal 12] states that all co-bipartite graphs with no antihole are perfectly orderable. Furthermore, Chv atal's proof allows us to construct in polynomial time a perfect ordering given a perfectly orderable co-bipartite graph. Line-graphs of bipartite graphs are also easy to deal with. Any linegraph of bipartite graph with no odd stretcher contains a nice vertex, that is, a vertex whose neighbourhood is a stable set of size two. In a graph with no odd hole the two neighbours of a nice vertex are necessarily an even pair. Moreover, in a line-graph of bipartite graph with no odd stretcher the contraction of such a pair and the elimination of the nice vertex (now pendant) gives again a line-graph of bipartite graph with no odd stretcher.
The decomposition theorem of 36] states that any elementary graph G is obtained from a line-graph of bipartite graph H G by replacing each vertex by a clique and each edge by a co-bipartite graph. Most of these co-bipartite graphs are complete but some independent set M of edges (i.e., M forms a matching) may be replaced by arbitrary co-bipartite graphs. This result allows us to nd in G a set of even-pair contractions "near" a nice vertex of H G which reduce G to another elementary graph, yielding: Theorem 2 ( 32]) Every claw-free graph with no odd hole, no antihole, and no odd stretcher is perfectly contractile. 2
In addition, the decomposition given in 36] is used in 32] to exhibit an odd stretcher in case the elementary graph is not perfectly contractile and its co-bipartite augments contain no antihole.
Bull-free graphs
A bull is a graph with ve vertices a; b; c; d; e and ve edges ab; bc; cd; be; ce, and a bull-free graph is a graph having no induced bull. Bull-free graphs are interesting because they generalize P 4 -free graphs and bipartite graphs. It was proved by Chv atal and Sbihi that all bull-free Berge graphs are perfect 13]. We note that any odd stretcher not isomorphic to It is easy to see that if S is a homogeneous set then an even pair of the induced subgraph G S] is an even pair of G, and that its contraction gives a Berge (resp. antihole-free) graph whenever G was. As a preliminary step, we eliminate all incomplete homogeneous sets from the graph, as by induction the algorithm obtains a sequence of even pair contractions that turns each homogeneous set H into a clique of size !(H). Moreover, the nal graph where all homogeneous sets are reduced to a clique is also bull-free. Hence Theorem 3, and the fact that both weakly triangulated and perfectly orderable are subclasses of perfectly contractile graphs, yields the desired result. Moreover we obtain again a polynomial-time algorithm which nds an !(G)-coloring for G through a sequence of even pair contractions.
Note that the validity of Conjecture 1 for bull-free graphs together with the existence of a polynomial-time algorithm for bull-free Berge graph recognition 45] gives a polynomial-time recognition algorithm for bull-free perfectly contractile graphs.
Recent Conjectures
The study of Conjecture 1 has generated many results on perfect graph theory. According to Meyniel 38 ] a graph such that every non-trivial induced subgraph admits an even pair is called strict quasi-parity. A graph such that for each of its induced subgraphs H, either H or H is strict quasi-parity is called quasi-parity. In the case of bull-free graphs, a new proof of the validity of the Strong Perfect Graph Conjecture was obtained by proving that every bull-free Berge graph is quasi-parity 15]. In the case of claw-free graphs, the structural description of elementary graphs also provided a new proof of the validity of the Strong Perfect Graph Conjecture for all claw-free graphs 36], now a mere corollary of the K} onigHall theorem.
Note that both for planar graphs and for claw-free graphs, the polynomial-time recognition algorithm for the corresponding subclass of Berge graphs actually provides a polynomialtime algorithm for testing for the existence of an odd hole. The same is true for bull-free graphs. Sbihi and Reed's algorithm 45] for testing the perfection of bull-free graphs in fact solves this problem although this is not stated in the paper.
We conclude by mentioning some open problems related to Conjecture 1 and to the study of even pairs. A question, which appeared in the study of bull-free perfect graphs, is:
Conjecture 9 If every proper induced subgraph of G is perfectly contractile, and G has a homogeneous set, then G is perfectly contractile.
We note that Conjecture 9 is implied by Conjecture 1. In the study of bull-free perfect graphs we also established a particular case of a conjecture of Chv atal:
Conjecture 10 ( 11]) Every bull-free Berge graph with no antihole is perfectly orderable.
Hougardy proposed an analogue of Conjecture 1 for the class of strict quasi-parity graphs.
Conjecture 11 ( 29] ) Every minimal non-strict quasi-parity graph is either an odd hole, an antihole, or the line-graph of some bipartite graph. This conjecture has also been con rmed for the classes of planar graphs 34], clawfree graphs 32] and bull-free graphs. In particular, for bull-free graphs, the classes of perfectly contractile and strict quasi-parity coincide which con rms Conjecture 11 for bullfree graphs 15].
The results cited give evidence for the following conjecture:
Conjecture 12 ( 44] ) Even pair testing is polynomial when restricted to the class of perfect graphs.
The validity of the Strong Perfect Graph Conjecture implies that a minimal imperfect graph does not contain two non-adjacent vertices such that all induced paths between them have the same length parity. Two vertices x; y of a graph G form an odd pair if all induced paths between x and y have an odd number of edges.
